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Jupiter’s Galilean satellites have played an inlporLan’c,  role in science since
their discovery in 1610. Ole Roemer (1644-1710) emplc,yed eclipse timings in 1676
to investigate whether the speed of light. was finite [r infinite. More recently,
S.J. Peale predicted volcanism on 10 in 19-/9, before the Voyage> spacecraft
encountered Jupiter ant{ dramatically photographed volcanic  activity on Io.

The investigation by J.I,. I,agrange (1736-1813) won Lhe prize c,f the Royal
Academy in 1766. P.S. I,aplace (1749-1827) investigated tk.c motion c>f the inner
three satellites and ciiscusseci what we today call the I,aplace libraticln, where the
mean motions of the inner three satellites are locked together anti fc,llc~w the
equation n- 1 - ?.n 2 + 2 n 3 == O. French scientists lave playeci  very significant.
roles in the stuciy of Jupiter’s Galilean satellites.

One of the major efforts at international scientific cooper?,tion in the 17th
century involved the Galilean satellites and the at.tellpt  to cietez-r[,ine terrestrial
longitudes of observers by employing eclipses c)f the satellites. F’rench  Jesuits
were active participants in these effc>rts, especially in the Orient, and some of
the early maps of the world were clrawn  based upon Gal lean satellite eclipse
timings.

J-H. J. Delambre (1749-1822) collected more than [000 eclipse c,bservations
prior to 1800 and his cc,llection was considered the b(.st in the wcrlc~.  IL
disappeared about the time c,f founding of the Bureau (ies I,ongituc~cs and was
thought, to be lost forever. A-G. Pingre (1711-1796) },acl prepaxed a nmnuscript. on
17th century science for publication at Lhe end of tk}f 18th centu]y,  but it
disappeared at the time of the E~ench Revolution. ‘1’h{ manuscript cc)ntained  a
large collection of Galilean satellite eclipse observ?ttions because c,f the great
interest in cietermining ter]-estial  longitudes. C.C+. B,gourdan (1851-1932)
ultimately publishec{ l?ing~-e’s  ~-e-discovered manuscript in 1901. l’he extensive
collection of observations c~f the Galilean  satellites by J-N. Delisle (1688-1768)
was re-di scovered  in 1980 and thus the lost Delanthre collection has t)een
recovered.

While eclipse observaticlns  are of interest in the~r historical set.ting, they
are equally relevant in today’s science. The c>bservat..ions  by Rocn,er are being
employed in ephemerides which guide the spacecraft. Galileo in its forthcoming
encounter with the Jovian syst.ern later this year. !l’y}>ical  eclipse timing
observations are accu~-ate  to about 800 km.

Other types of observations F,lay important roles In the study c,f the satellite
orbits alsc,. ‘1’he extensive photographic observations by D. Pascu at the U.S.
Naval Observatory over the last quarter-centu~y are accurate tc> 0.10 arcsec per
exposure (or 0.05 arcsec per plate, equivalent to ak~c,ut 160 km) . Optical
Navigation frames niade by the Voyager spacecraft in 1979 al-e gc~clcl to about 45 km.
Mutual event photometric observations 19”/3-1991 vary in their accuracy but appear
to be about 100 km, with wide differences for Lhe same event by clifferent
observe~s . Over the past several years CCD p})c,tc,metric  observations have been
made by the USNO Flagstaff and these data appear to Fe good tc} a},cJL]t, 100 km per
norms’1 point-.
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